Neutrophil microsomes biosynthesize linoleate epoxide (9,10-epoxy-12-octadecenoate), a biological active substance.
We demonstrated that linoleate epoxide (9,10-epoxy-12-octadecenoate) exists in human burned skin and in lung lavages in patients with adult respiratory distress syndrome. This epoxide shows a highly toxic effect on cellular function. Thus, it was given the name leukotoxin. In this communication, we reveal that neutrophils from various sources such as guinea-pig peritonea and canine or human blood biosynthesize linoleate epoxide from linoleate as a substrate. From the reaction mixture of neutrophils with linoleate, a leukotoxin isomer, 12,13-epoxy-9-octadecenoate, and a 'non-toxic' hydroxy derivative of linoleate, 9-hydroxy-12-octadecenoate, were detected. Biosynthesis of leukotoxin by neutrophils was substantially enhanced by osmotic activation or by a calcium-ionophore, A23187. Microsomes prepared from neutrophils could oxygenate linoleate to leukotoxin in the presence of NADPH. In liver or kidney microsomal reaction mixture, leukotoxin could be detected only in the presence of an epoxide hydrolase inhibitor, epoxytrichloropropane. As biosynthesis of leukotoxin was sensitive to carbon monooxide, it was concluded that cytochrome P-450 dependent monooxygenase is responsible for the biosynthesis. Elucidation of the biosynthesis pathway of leukotoxin might contribute to the treatment of diseases associated with neutrophil recruitment.